A 54-year-old man was admitted with a one-week history of chest pain, increasing in severity and worsening dyspnoea. An ECG revealed changes consistent with an acute coronary syndrome (ACS) and a chest X-ray showed an enlarged cardiac shadow. Following admission to the coronary care unit for treatment of presumed ACS his condition deteriorated. A diagnosis of sepsis was made. A CT scan revealed a large pericardial and bilateral pleural effusions. Heart sounds were muffled and neck veins distended, suggesting pericardial tamponade. Echocardiography showed a global pericardial effusion ranging from 2-4 cm with haemodynamic compromise. Sub-xiphisternal pericardiocentesis revealed frank pus from the pericardial cavity and a total of 1,000 mL drained over 48 hours. Rapid haemodynamic improvement ensued. Streptococcus pneumoniae was isolated and the patient was successfully treated with intravenous antibiotics with no requirement for pericardial surgery. In the developed world acute purulent pericarditis is a rare entity with a high mortality rate. Only 10-20% of cases are diagnosed ante-mortem. The condition requires prompt recognition and immediate intervention. The diagnostic picture in this case was initially clouded by the suspicion of ischaemic coronary disease as well as the presence of sepsis. The presentation, management and risk factors associated with this unusual condition are discussed.
Introduction
Pericardial effusion is a relatively frequent occurrence in clinical practice. Since the advent of antibiotics in 1943, cases of purulent pericarditis have become uncommon in the developed world. However, it remains a disease with high mortality, often only diagnosed at autopsy. 1, 2 Only rarely is the diagnosis made before severe haemodynamic compromise has been established. [2] [3] [4] Generally presenting with acute cardiovascular decompensation and sepsis-like symptoms, which often hinders diagnosis, 5 the condition requires prompt recognition and immediate intervention. We report a case of pneumococcal pyopericardium that, despite initial diagnostic difficulty, was recognised and treated appropriately with a favourable outcome.
Case report
A 54-year-old man was admitted with pleuritic chest pain increasing in severity over the preceding week. His past medical history included a 38-year history of chronic alcohol abuse, ulcerative colitis, epilepsy secondary to alcoholism and a laparotomy following a ruptured pancreatic pseudocyst leading to a prolonged ICU admission two years previously. He had a 50-pack-year smoking history and had worked in the British Army cavalry. His medication included mesalazine, paracetamol, omeprazole and vitamin B. He was allergic to aspirin, which produced a rash.
On admission to hospital he complained of chest pain at rest, and vomiting. He described a severe dull ache across his chest and clavicles, radiating down his arms with a pain score of four out of five. One week previously he had suffered a more severe episode of the pain associated with nausea, shortness of breath and sweating. This episode had lasted one hour and then eased after a collapse followed by an unquantified period of time lying on the floor. Between then and his admission he complained of less severe but persistent chest pain on exertion associated with increasing shortness of breath. His exercise tolerance was markedly reduced from 300 to 25 yards. He had a productive cough with clear sputum, which was normal for him. He had not smoked since the onset of chest pain. On admission his blood pressure was 141/81 mm Hg, heart rate 106 bpm, oxygen saturation 81% on air and temperature 34.5°C. On examination, he had an elevated JVP and bilateral pleural effusions. An electrocardiogram (ECG) revealed inferolateral T-wave inversion, 1 mm antero-septal ST elevation and inferior lead Q-waves. A chest X-ray showed an enlarged cardiac shadow (Figure 1 ). His troponin on admission was 0.27. These findings were strongly suggestive of an acute coronary syndrome and he was transferred to the coronary care unit and treated with enoxaparin and antiplatelet agents.
Twelve hours following admission he developed severe abdominal pain with a metabolic acidosis (pH 7.26, lactate 8.9). He became oliguric, hyperkalaemic (6.7 mmol/L), had deranged liver and renal function tests, elevated inflammatory markers, and creatine kinase of 6,390 iu/L. His white cell count was 28.7 ×10 9 /L, C-reactive protein 420 mg/L and amylase 131 iu/L. The patient was transferred to the intensive care unit (ICU) where he required urgent intubation and mechanical ventilation. He was profoundly shocked with a blood pressure of 71/54 mm Hg. A left subclavian haemofiltration catheter and right femoral PiCCO (Pulsion Medical Systems, Irving, Texas, USA) line were inserted and his cardiac index was found to be 1.2 L/min/m 2 . Noradrenaline and dobutamine were commenced.
An urgent CT scan of his thorax, abdomen and pelvis was performed, which revealed large pericardial and bilateral pleural effusions (Figure 2 ). ECG complexes were small, heart sounds were muffled and the neck veins distended. An echocardiogram confirmed a large, global pericardial effusion of 2-4 cm diameter with evidence of right atrial collapse (Figure 3 ). There were no major valvular abnormalities and the inferior vena cava was normal with minimal collapse. There was mild left ventricular hypertrophy with a slightly hypokinetic lateral wall. An unusual stranding appearance of the pericardial fluid was noted.
An indwelling pigtail 8G pericardiocentesis drain was inserted on ICU under echocardiographic guidance. Serous pleural fluid was aspirated followed by frank pus from the pericardial cavity. There was an immediate improvement in cardiac index, mean arterial blood pressure and ECG morphology following aspiration of 20 mL of pus -450 mL of pericardial pus was drained over 30 minutes. Urine output improved and inotropic support was weaned. Streptococcus pneumoniae was isolated from the pericardial fluid and ceftriaxone 2 g bd was commenced and continued for 14 days. A total of 1,000 mL of purulent pericardial fluid was drained over the following 48 hours. On day seven, a repeat echocardiogram following removal of the pericardial drain showed a 5 mm residual pericardial effusion. He was discharged from ICU and following continued clinical improvement was discharged home on day 17 after completion of his antibiotic therapy. The patient tested negative for both HIV and tuberculosis. Pleural fluid showed an exudate with no abnormal cells.
Discussion
Cardiac tamponade is a life-threatening condition resulting from cardiac compression secondary to the accumulation of fluid, tissue or gas within the pericardial sac. The presentation varies from asymptomatic pericardial effusion to clinical tamponade. 6 As the volume of pericardial contents increases, the increase in intrapericardial pressure ultimately results in severe haemodynamic compromise, leading to a reduction in stroke volume and diminished cardiac output. As in this case, this manifests clinically as a distinctive form of cardiogenic shock. Purulent pericarditis or pyopericardium is diagnosed when pus is drained from the pericardium or bacteria are grown from the pericardial space. 2 In some cases, a clinical presentation of pericarditis and knowledge of the underlying disease process may be strongly indicative of a pericardial effusion and purulent pericarditis from the outset. There is a recognised predisposition in patients with underlying diseases affecting the pericardial cavity. 7 However, in those with no localising signs complaining of non-specific chest discomfort and dyspnoea, the diagnosis may not be immediately obvious. An enlarged cardiac silhouette with clear lung fields on chest X-ray may be the first indication. 6, 8 ECG changes have been shown in previous studies to be unreliable in predicting the presence of pericardial fluid. 4 Irrespective of the size of the effusion or the presence or absence of tamponade, the presence of acute inflammatory signs (fever, chest pain and pericardial friction rub) are predictive for acute idiopathic pericarditis. 6 The diagnostic difficulty arises due to the frequent absence of the typical features of acute pericarditis in purulent pericardial effusions. 1, 2, 4, 7, 9 In addition, co-existent infection, which may be the source of the causative organism, may mask the symptoms and signs of purulent pericarditis. 5 Although cardiac tamponade is often a clinical diagnosis, imaging studies play an important role in assessment and possible therapeutic intervention. Echocardiographic diagnosis may be made from the presence of a pericardial effusion with evidence of cardiac chamber collapse as seen in this case. While echocardiography is the most readily available method for the evaluation of pericardial effusion, CT and magnetic resonance imaging (MRI) have the advantage of being less operator dependent and enabling the detection of other thoracic pathology. 8 This is particularly so in the case of purulent pericarditis where the diagnostic uncertainty frequently means that the diagnosis, as in this case, is made using radiological imaging looking for non-specific sources of sepsis.
Purulent pericarditis is a rare but important complication of any infective illness, most commonly pneumonia. It may develop from spread of infection from a pulmonary, 10 pleural, or mediastinal focus, spread directly from the myocardium from an intracardiac infection, develop following thoracic surgery, or develop as the result of a systemic bacteraemia. 2 There is frequently underlying immune deficiency or other debilitating disease affecting host resistance, such as liver cirrhosis, severe burns, diabetes mellitus, or widespread systemic infection. 2, [5] [6] [7] 11 In two separate case series, this was true in over half, 2 and 14 of 33 patients 9 diagnosed with purulent pericarditis respectively. In particular, the majority of pneumococcal cases occur in immuno-compromised individuals, 10 as in this case where the patient had a strong history of long-standing alcohol abuse. In addition, immunocompromise may further hinder diagnosis since localising signs of infection and leucocytosis may be absent. Patients taking immunosuppressant drugs are more likely to become infected with atypical organisms.
Untreated, purulent pericarditis has a mortality approaching 100%, 12 although early recognition and treatment prior to the onset of tamponade, may reduce the mortality to 10-20%. 2, 4, 9, 10 In a 20-year series of 33 patients with purulent pericarditis, 14 were diagnosed at autopsy with no ante-mortem clinical suspicion of purulent pericarditis. 9 Another study found that only 10-20% of cases were successfully diagnosed antemortem. 1 As in other cases, 5 although this patient clearly demonstrated clinical signs of obstructive shock, the diagnostic picture was initially clouded by both the clinical suspicion of an acute coronary syndrome and the presence of sepsis.
The prognosis depends largely on the timeliness of the diagnosis and initiation of appropriate treatment in the form of drainage and antibiotics if appropriate. 6 A wide variety of causative organisms have been identified such as Haemophilus influenza, Staphylococcus aureus, viridans streptococci, Streptococcus pneumoniae and anaerobic bacteria. 2, 3, 7, 9 However, in the antibiotic era, bacterial causes now constitute a small minority of cases. While some have suggested a change over the last century, 3 gram-positive cocci remain the most commonly isolated organisms. 9 In addition to targeted antibiotics, pericardial drainage is required in the presence of haemodynamic compromise. 6 Echocardiographic guidance of catheter placement increases the success rate of percutaneous pericardiocentesis and reduces complications such as pneumothorax and cardiac or coronary laceration. 13, 14 The aim of placement of an indwelling pericardial catheter is to alleviate tamponade and eventually achieve almost complete pericardial drainage while minimising the risk of recurrence of the effusion. This is achieved in approximately 75% of cases. 6 The mean duration of indwelling catheter use in the published case series is 4.8 days and it is recommended that the catheter should remain in situ until drainage no longer exceeds 25 mL/day. 6 In this case the catheter was removed after five days. Several case series have shown the placement of an indwelling pericardial catheter guided by two-dimensional echocardiography to be safe and effective for initial treatment. [13] [14] [15] Catheter infection is a potential complication, but in practice this appears to be rare. 15 Following treatment, some patients develop constrictive pericarditis and require pericardiectomy. 15, 16 
Conclusion
This case highlights several important points regarding the presentation and management of purulent pericarditis. It is a very unusual diagnosis and a high index of suspicion is required for the diagnosis to be made, particularly in more vulnerable immunocompromised patients. Early diagnosis is important to allow timely treatment with pericardiocentesis and drainage as well as targeted antibiosis. This therapeutic strategy may ultimately result in a good prognosis. 
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Commentary: Early access to echocardiography in the diagnosis and management of pyogenic pericarditis
A cute purulent pyogenic pericarditis is an uncommon clinical problem and without early recognition, appropriate antibiotics and pericardial drainage mortality approaches 100%. The case report by Smith and Wimbush illustrates a number of pertinent issues around the diagnosis and management of this condition. Patients presenting with chest pain are usually evaluated with an ECG and troponin to look for evidence of an acute coronary syndrome (ACS). Frequently the ECG shows non-specific changes which are seen in a number of cardiac conditions including ACS, myocarditis, pericarditis or pulmonary embolism. Similarly, elevations in cardiac troponin, while indicating the presence of myocardial damage, do not indicate that ACS is definitely the underlying pathology. In this case, although treatment for ACS was initiated, a further careful evaluation of the patient and consideration of other abnormalities, including the marked systemic inflammatory response, led the authors to search for an alternative unifying diagnosis. In particular, the C-reactive protein levels, reported to be 420 mg/L, are highly suggestive of systemic bacterial infection and extremely high levels often indicate Streptococcus or Staphylococcus sepsis. The diagnosis of a pericardial collection was made by a CT scan of the chest and pneumococcal pyogenic pericarditis later confirmed by visual inspection, microscopy and culture of pericardial fluid obtained at pericardiocentesis.
CT scanning is commonly used to search for underlying septic focus when initial clinical assessment and simple radiological investigations have not permitted a diagnosis. CT scanning may be challenging in the acute unwell patient with haemodynamic instability and the exposure of contrast medium may result in a further insult to already compromised renal function. An alternative approach is to use echocardiography at an earlier stage. 1 Echocardiography, performed at the bedside, is the gold standard for the identification of a significant pericardial collection. In the acutely ill patient, echocardiography also allows assessment of right ventricular size and function which may assist in assessing the likelihood of pulmonary thromobembolic disease and also in assessment of left ventricular function and cardiac output. Echocardiography is not only a diagnostic investigation but also essential for assessment of the suitability for drainage of an effusion and can be used to guide pericardiocentesis, as well as to assess completeness of drainage and to follow up. Many studies now demonstrate the utility of bedside echocardiography in critically ill patients 2 and have confirmed the ability of appropriately trained non-cardiologists to accurately detect pericardial fluid. 3 Some aspects of the assessment, such as interpreting the echocardiographic signs of tamponade, are more challenging but in this case an echocardiogram performed on admission would have made the initial diagnosis of ACS unlikely and may have led to an earlier intervention to drain the pericardial fluid without the need for CT scanning.
In pyogenic pericarditis, the fluid is usually thick and fibrinous, and septae may form within the pericardial space which may limit the efficacy of percutaneous drainage. When attempting to drain pus it is important that an appropriate size of drain is used; this should be at least 8F. Case reports have also demonstrated the additional benefit of instillation of streptokinase into the pericardial space to facilitate drainage of fibrinous pericardial fluid, however caution should be exercised if the effusion is blood stained. 4 In some situations if there is failure to drain the fluid, a surgical approach may be required.
Pyogenic pericarditis is rare and therefore a high index of clinical suspicion is necessary. Echocardiography is essential in both making the diagnosis and implementing treatment. In order to facilitate this, intensivists should have basic training in
